Neuroprotective effect of sonic hedgehog up-regulated in Schwann cells following sciatic nerve injury.
The physiological roles of sonic hedgehog (Shh) have been intensively characterized in development of various organs. However, their functions in adult tissues have not been fully elucidated. We investigated the expression and the potential function of Shh in crush-injured adult rat sciatic nerves. The Shh expression was up-regulated in Schwann cells adjacent to the injured site. The time-course analyses of various neurotrophic factors revealed the up-regulation of Shh mRNA followed by that of brain-derived neurotrophic factor (BDNF) mRNA. The continuous administration of cyclopamine, a hedgehog signal inhibitor, to the injured site suppressed the increase of BDNF expression and deteriorated the survival of motor neurons in lumbar spinal cord. Treatment of exogenous Shh in cultured Schwann cells enhanced the BDNF expression. The BDNF promoter activity (exon I and II) was increased in IMS32 cells co-transfected with Shh and its receptor Smoothened. These findings imply that the up-regulated expression of Shh in Schwann cells may play an important role in injured motor neurons through the induction of BDNF.